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(54) TRANSGENIC PLANT CONTAINING GENE ENCODING JAPANESE B ENCEPHALITIS 
VACCINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide both a 
transgenic plant containing a gene encoding a Japanese 
B encephalitis vaccine and the Japanese B encephalitis 
vaccine expressed by the plant. 
SOLUTION: This transgenic plant contains the gene 
encoding a fusion protein of a mucosal immunological 
carrier and a Japanese B encephalitis virus E 
glycoprotein and transduced thereinto. In particular, the 
transgenic plant contains the mucosal immunological 
carrier which is a chorela toxin B subunit protein (GTB). 
In the transgenic plant, the plant is tobacco. 
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(5^. B3*i®Ui'7^5^>'S3-Fr«JieT5£-&?:Jb7>'Xi?x-yi'«<» 



(57) [il^Kll 

-I'y'UyS.^fK^' V/^^'R (E glycoprotei 
g?at8*;i5 3U7 hdf->vB»<?>'/^°^K (CTB) t? 



CTB-JE tt^'7^5^>©S*i:'e©«;« 
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m^y^^i'W (CTB) -efos, ucis«<o h 7 

Eglycoprotei nTfoS, ifjji^l *fc 

[if3}?«4] pB I 1 2 1-CTB- JE«S^A$ix 
fc h 9 :^ i =■ y ftifel, 

■fSfcfcro, 1 ~ 5 (Ov>i*ix!5»— ^t-fa«w b 7 
looo ll 

Q:^m^'>-< (E g 1 y c o p r 
o t e i n) (^)ill'g-^>^N-^"K^3-K-rsae^*5^ 

[0 0 0 2] 

B*flaiJI!7i^^>'^-^tfSe*<^^^^>(*« ^fS'fbl?^' 
[0 0 0 3] ^©#^fc{C^ffl*S*»*^9-r#'Si:V^5S* 

[0 00 4] ae^iiamxa'fffi^ i o -cit ^ m $ ^x^m 



So 

1 0 0 0 5 1 

i!^Sffl1#$ixSo -^^.t?, B*fla2^!7i5'5^V§r^K*feK 
lycoprotein; \ j r^j c □ Aai^-^i -cl i r 

^coae^^^^i^a (Wffis mm) k^k-t^ 

Z.hKii^. m-^^y^^i^W (CTB-iE E gl 
ycoprotein) (DM^^'^^t Ufco ilBB* 
15|i^i>^/U;^17^'^^'t LTfllffl'BiHg'tex CTB-JE 
Eglycoprote i n CDii-g-^ R(4x ^-ffl 

[0 0 0 61 4fc, «eJt$, ^Taittcio-CSa^ixS 

^^l&^!iS^^^t6-C-fc-3 fco 
[0 0 0 71 *ffl(D«i^tC 

x^^ii'Dxh'o. ^■A^^vi^'^^i tLxconmfi^ 
{tst*sa*n-ci/^fco 

[0 0 0 8] 

JR^t B*fla^!?-1'>'«'^^?P^5'>^^'^'® (E g 1 y c 
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o p r o t e i n) <Dm^f>-^<^W 5r=>-K-t-^jt 
[0 0 0 9] 

(3 U7 hdf-^VB^^? (CTB) ) tB^^m 

^i^yfA^yf-f^-U^l^^^i^S (E glycoprote 

«ltg-t-5r t^&Efctlb. ^i^offife^? w?i?ssr^m-r6 
[0 0 10] i-^ct>-t,, :^^m\-^. *i^^feSa«S;^*i: B 

;$:fla2JI'?'<'/l'^^*15^^^"'^K (Eglycoprot 
e i n) (73»'&^>'>'-«^®Sr3— K-rSite^-^Sr-^tr h 

1 0 0 1 1 1 :^^mit. ^tbi^ntim^m-^^mmm'-=' 

U7 h^'y:^Bm^>'''^^K (CTB) X-^^s Mteh 
$6^' l^y<i^Wi>^^ Eglycoprote 

it*]5 1 * fell 2 jctatto? h 7 v=3^ = 3' ^la*^^^ . 

[00121 J: t) »4 L< J|s:5liqtt> p B I 1 2 l 
-CTB- J E^s^A^tt^ H7>':^i^3:^-s/^'flt'feSr 

[0 0 131 *^iattmIIEAi!^*5^^^='X-fo5. 

[0 0 141 H^flg^^y^f'V'i: t- 

[00151 

K (JEV) a:coi»-&^V/-«^'®Sr3- K-rSit^^*^ 

[00161 r r -e, J^fhm^^mmm t w*i 

a. (LTB) , ih/W^^7®fcU<Ji 

l2;tel^^Saa8<*ti, b< Ji3 1^7 hdr-»B^i? 

WN'^'ft (CTB) -e*>?). 

■ [0 0 171 ocDffi^^c4b'V^■C. itllEB^Bti 



[0 0 181 m^M-^i>'-y^^i^%^^- K-rsae^w 
[0 0 19] CTB. aaxf-Bim^^^/^^^vn^'-y 

y^^Wi EV (E glycoprotein) 5:='— K 
X-fy-(-^-^Wf^\^. ii««>PCRft«r^fflbT, X 

ttik^-^fiit I- J; o T . 5 1 ^»±^^«ga^J Sr^-r d n 

(0 0 2 01 m^-^y^-^-it. C *SgWcE^'>'/>- 

z a cSB^J, C iffiffiilCOB amHI^fcttSp e I't^ 

[0 0 2 1] :B.f*:&^(ctt. HtflSgli^^i^^-^^'K<^5*>. 
=.1^7 h:3fv'>'BmS*^':^>'^^HSr = -Ki-?>DNA 

u- *5j:U57'7-r-^-?rffifflLt:PCRS:tT5 wi; 

■ri^T/U— h : -fyT.^ KpM2, 

N— terminal pr imer : 

5' -GCGCCATGGTTAAATTAAAATT 

TGGTGTT-3' (ia?IJ«^ 1 ) . 

C— terminal pr imer : 

5' -CGCGAGCTCTTAAAGTTCATCC 

TTTTCGGATCCTGGACTAGTAGGGG 

TACCGGGCCCGGGTCCATTTGCCAT 

ACTAATTGCGGCAATCGC- 3 • (gB^J# 

^2) 

PCR^# : 9 4'C(C*5I'^T3^^©^. 9 4"X:iCjol^-C 
4 5S'\ 5 5t:tC*3V^T 1^^. 7 21C^C^3V^T l^^rS 
01»-^i'/K 5!>ClC7 2'ClCi3V>-Cl 05>. 
[0 0 2 2] 0;*:flat^^>>'('/u:^cORNAy/-^^ 
X^T'U- hi: UfcRT-PCRffilCioT, 0*15iJ^ 
^?-('/w:^^IB:?>'^^^'K (Eglycoprotei 
n) Srtatl-f-ntf J;t\ ^tfLfc7'7'<-^-rt:, ^:<0^ 

N— terminal primer: 
5' -GCGGGATCCACCTATGGCATGT 
GCACA-3' (SH^J#-^3) 
C— terminal primer: 
(CI) 

5" -GCGACTAGTTCCGAAGGGGGGT 
TCCAT-3' (i2^J#-§-4) 
(C 2) 
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5' -GCGACTAGTAGCTTTATGCCAA 

TGGTG-3' (gH^J#-^5) 
(C3) 5* -GCGACTAGTCCCTTGTGT 
GATCCAAGA-3* (ffi51J#^6) 
9 4°C\:im^X3^<0^. 9 4t:{Ct3l^-Cl5^. 5 5^ 

^c^o^,^-Cl^^. 7 2"C»j:*5V>-Ci^=Sr3 0■<^•1'^'>'^, 1^ 

{C7 2'C;c*3V^T 1 O^J-. 

10 0 2 3] tui^nfcgam. itt^\mmfmt^m 

dST-tSo K5:<i>»i^*fe (^Jxii, J. 

sambrook et al.. Molecule 
r Cloning, 2nd Ed., Cold 
Spring Harbour Laboratory 
Press. pp. 1. 2 1-1. 5 2) 

(AB I DNA sequencer 3 1 0) fflV'^ 

10 0 2 4] m^w^f^^^^'Kit. ^mw^fs\i^^ 
T^/m\cx^. m^. mm(D^m*^^\:^xhi:\'\ 

®ga^J(D/>/i <i'bi<B^ if*U<f*i~50 ttSft, 
$ b twiif-S U < «: 1 ~ 2 0 <BroT 5 y bT t J; 

~2 OfliCDT5yKA5#JPL,-Ct.<t<, fcS»'^l4> it'^ 
Hl~5 0fliSS, ^^fCi(f^L<ttl~2 0<a(r?T5 

K u n k e 1 fe^ Gappeddup 1 ex fe^CD^ii 

[00 2 5] /iib\ ^-gp^sttttt, Mtast-a-v^"^ 

[00 2 6] actc, *!i)S^feiSaaji*i: 0 ^B^^-f 
^^^■^•yy<i7^ {E glycoprotein) t<0 

m-t^^&'i^^^^xtimi'^o 
[00 2 7] m^^mAmm^^^^ ^-(oi^mR^n^ 



A-f?)fcJ?)<^'<^'^-t UT. pBIlOl, pBIl 
2 1. pGA4 8 2«|W/W^D— «i'^'-^P LGV 
23Neo, pNCAT. pMON 2 0 Ofi If (D'^m^ 

[0 0 2 8] s(ifaji!ii-&^i^^^^'««r='- K-rsiieiF 
y^il!,^tii>zttii^^xhi>mc1^^i^^x\ i^^'AB. 

•Ctt. fiaj^«*y777-^if'f^'^"f/u:^ (CaM 

V) ft5t?ro3 5 Se^ife [Jefferson, R. 

A. e t a 1 . : The EMBO J 6:3 
901-3907 (198 7) ] . h -^^o =v'<D3-lf 

^f-i^ [Ch r i s t e n s e n, A. H. e t 
al. :Plant Mol. Biol. 18:67 
5-689 (1992) ] , yy<U >"g-^»« (NO 
S) ae^, M^'-^ (OCT) 'g-^if#3t'g^, ^ 

^ror^^v (Ac t 1) jt'g^^w:?'^^-^-*^^ 

[0 0 2 9] £>®{iJ^:D-cyn^-^'-i25iJi:M 

o-r V h n :/|a^J. #ij^ti b -^^a 3 v-cOT/Wa-zWx 
t Kny^J— (A d h 1) O-f VbnV [Gene s 
& D e V e 1 o pme n t 1 : 1 1 8 3- 1 2 0 0 
(1 9 8 7) ] ?:^Ai-?>r.i:;iS-t?#S, ^hK. 

S^-7-;!7-i:bTH:, tni^f^SC^^-r ^^n-^r-r -^VlcS^i- 
SS^titSrttt) IcW-^-f" 5 ^^-f n -< ^ * ^ * ^ 7 
>'7.y^y—^ (h t p) ae-?-. t'T7*^ (b i a 
1 a p h o s) .icM-rs«*tttSr#^-t-5J^^7^y^ 

y -yvT-fef-zH^^^^^ai^— ^ (bar) S^^s 
-!^>rv^:^SxT$^— if (BSD) jte^'j:t**5*(f 55 

[00 3 0] 4fc, c T B tm^i&B'?-(Dii^^mmm^ 
ft/hpsici: if*?>fc*. CTB tsi:-&ae^<^rfli-iik 

GPGP^l^fitt LTv'V^Z/W. ^T'/K b V ^/^t 
^y7^i^tc3a«^1-?):ii:ds-c#5„ ^<om. tvi^ 

[0 0 3 1] ^ mmmt&(OA^i&i^p^xm^^^ ^ 
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fi£U^1-<-r?)fc*l-. 'i-^Wmmi^i^i-^^ (SEKD 
EL) Srfil'8-^>'^'«^K<^C' SgWdffALTt il/^. 

m b •yy=' K:^TGA*#A-t-tvtf J: 

10 0 3 2] mmiCi. t) , $ ^ fCJ: if 05 

y #y-Aig-&ia?iJ (sosa^J) /iifSr^'ti- 
5 1 <o ^il^-r 5 :i <!: i45 -c t ?)o 
[0 0 3 3] ffi-a-:*' K-f-^ite-?-*'-'-'-!' 

[0 0 3 4] BfrfBimmx'<i5'<?-<0^]i: UX. fctx 

[0 0 3 5] *-f , P B I Wm^^"^^^ ^ -coTit 

^m^-f^ (113, 4) o r(Oj;e>;i^;?^-{c, J E 
V cDNA«E^V/^•^'e«*^tS^»AU. JEV/C 

(Els) „ 

10 0 3 6] fci:x.li, mriacoJ:9(c«IS$ix:fcCTB 
ae^Sr'^tflt'&ite^Sr CTBhi-aSEKDEL 
t LT, T'y^^S K^i^^?— P I BT2 1 0. 1 f^<7)* 
y 7^r7_^-if^ ^ i^-l'yw;:^ 3 5 S :/n^— ^— (7?Tj5S 
(C#ALX, PIBT210. l-CTBhi-3SE 
KDEL^r^tSii-rS (0 3) . 

[0 0 3 7] ^tC-OT'^;^ 5 K-<^'^-*^ibCTB h 
1_3 SEKDE L5ia*-fey h^rif oT-DNA^« 
^^!^?£:H indlll-EcoRI -C^UdaL. tt#J^ 
^^^^_p B I 1 2 1<7>H indl I I-EcoRI 
7 7^;^>'^tA^^^X.-CpB I 1 2 1-CTBh 

1-3 SEKDELS:ftM-r-5 (114) » Z<Dm^^^ 
^i'-f—tit.. CTB<73TiS>^B amH I *J<tO^S p e I 

^A-f-'SirCTB t'f CTBil-&;? 

[0 0 3 8] ±IEp B I 12 1-CTBhi_3SEK 
DELWBamHI-Sp e If-'fhtCjEVEg 1 y 
c o p r o t e i n<?3^*=fc#AUT, CTB - J EV 
Eil-g'Jte^P•Sr«i^-t-5. (pB I 1 2 1-CTB- J 
E) (® 5) o ±f£.<OX 0 l^DNA sequence 
r ^ttffl UT. iS^-e•Jte^<OS^Ii£Si2?lJSr5t^^ C T 
B t J EVEite^-dW V7 I — ix-CfeSr i:S:«t^-f 

[0 0 3 9] Wsai»-&^w?^ICSr=>-Kr?)jt 



[0 0 4 0] *^Kt;:*5V^T, mVatti. fil^«SI«a 

a^^) > *fc(i*fli^ (#iJ;t(f«-S, eifi 

[004 1] *^B^^c^3V^Tjte^-;^5^A$^^?>1a#)(^ 
[0 0 4 2] Htitai4-g-^V/-«^KSr=-K-t-?>ae^f-«c 

n J}? u— > a VfeT-^A bXJFme^-r S :i t -Ct 

So 

[0 0 4 31 7^-i-^'/w:</vfelcJ;Sii:gfae^^#A 

tp3 byV;^^;:^- — ^— V(co— trans fo 
r ma t i o n) fetCj: •? ^T ^ w t A^X't 60 

«!^;}^ /u^ V wSf-^/i ^ J; •? $ * 5 r i: 

[0044] T^cz^^^T''; 1>-^C>''W-M)— '<^^ — 
±|S(0^<'f-^y— <^;5'-<0^#Ba^J 
(LB. RB) P«1lc, a6*)ae^-2r#AL, ^OM^^ 

LBA4 4 0 4, EH A 101, C58ClRi f R^ 

[0 0 4 5] fct^f^, ^y<=itc^A-rs4i^, tAT© 
J; c> L-C?i^K^A?:tTxtf Ufc^lHII 
(N. t a b a c u m) ro||?:§J 9 ttJ L, 1. 

5-2 cmE;^(73;>c#$(v:«5>o ^ 9 Stofc^tti^^A^ 

J:9«ailfe;^LfcT^n/<^'x y (O. D 

fioo = ixio) tc3 5>raS1". ^wm. Htcol/^fc 
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[0 0 4 6] i^^-i^i:y<yy^/i^j>^xmcx. 2^m 
h Lxmytk^i&^o 

[0 0 4 71 3 0^. Pt*^^:Ai^T*5V^fc||S:gl±^g^R 
(Ai-^-f i^l^) (5 0/1 g/m 1 ) 
{^-^iyiyi6i:X)^^-( h^=^:y) 5:^tfMS sho 
otgrowth medi um{C^U#X.. ^/\^:^(D 

X\ mx^itW^::i^/i^:^f>^h9^^^^^±^W i^i-^ 
^i/ly) (5 0 M g/m 1 ) (O^^^^r-^tfMS root 
growth media mA 9 <OM a g n e t a 

B o xic^L^xL. m^m(Dmm^m^\m\^. «a^^^ 
[0 0 4 8] if^wm^A^^tmx^Mz.mm\^. 

^^mE.^^^'^t\^x\^^^zt<DmMi't. :itih(Dmf&R 

S:IS*fc^5/ b-C^t^U. «S^lt-r?>c rcDJ:9tcUT 
X tf 5 m R N A ft ^ ^-z-? ^ 

m^fetUT. RT-PCRfe. y-if^^yn^^ hfe^ 
. [0 0 4 9] 

[0 0 5 01 1. T^ci/'^i^^T^iJ .j7i^tCj:5)CTB- J 
[00 5 11 

CTB-JEV E^>'/<^affi^a{5^-<50«^ 
«aiJJl?-r/W>^^1-$5^^ W>*^^S (Eglycoprote 
fc (EI 3) o 

[0 0 5 21 ^mf^&ri^^y<:yhtLX:^i^y h^'y 
^^B^Jte^-SrT'y:^^ Kp M 2 ;?)^?> P C RiStS ^ 



X<0%^^^^'^^^fz^<OKo z a ciB>?lJ (GCCA 
TGG : ATGrtM4&=' Kvt?fe5) Sr^AL. C « 
<IIJ(7)B amH I SfcltS p e I l^-Y Kc>r l^-'i^•e 
[0 0 5 31 y'lyzfu-V i-fy:^^ KpM2. 
N— terminal primer: 
5* -GCGCCATGGTTAAATTAAAATT 
TGGTGTT-3' (ga9JS#7). 
C— terminal primer: 
5* -CGCGAGCTCTTAAAGTTCATCC 
TTTTCGGATCCTGGACTAGTAGGGG 
TACCGGGCCCGGGTCCATTTGCCAT 
ACTAATTGCGGCAATCGC - 3* (IB^iJ* 

PCR^f* : 9 4rtC*5l^T3^><^^; 9 4'CiC:^l^-C 
4 5#. 5 5*Cl;i*5l^-Cl^>.. 7 2t:iCiol/>-C 15>S:3 

Of-'YiJ'/t'. }J:tc7 2r{:l:fe*v^T 1 0:5)'o 
[00541 CTBir m't^it^'^<D^^m^^^^'H^ 
(ctif«)^fc*> CTBi:iSl!^jt^^-<;)PBll-t:>'^:^«M*S 

(GPGP) -l'j¥7-LfCo t^-:^'^J^{l. GPGPt'l 

u-t:v^>'^/^> f y 7'/u^^>^xi^{c3 

w^^»>?)S5l:flcS:?|^^b^-r<i-6fc 
/hJSa*aSi^^*:^>'l^ (SEKDEL) 

K^TAASrffAUyb (TCC GAA AA 
G GAT GAA CTT TAA : ^tb^'ixS 

E K E D E L \^nit-ir 

5) o 

[0 0 5 51 ::Oct9t-«^^ttfcl»>&it^^S:CTB 
hi-3SEKDELt LT. -fyy^^ K^^^-p I 
BT2 1 0. 1P^(^;^7 y :7^!7-^1f-<^ ^7-i';u;:^ 3 5 
S7'n-^->57-(7)TiSfGtC#ALT> pIBT210. 1 
-CTBh 1-3 SEKDE LSrf^iJLfc (1113) o 

[0056] pIBT210. 1 --cDff Attx S a c I 
Xm\t\.ti'^ (mjgSC*ffi7^7^-^-(C(i. Sa c IIS 
i^gPfi: (G AGO TO) $r*l^iAA/X*$>5) . il^c^:^ 
9 3 V Sr ?T o fco 

[0 0 5 7] CTBh 1-3 SEKDEL(0^ft(i. S 
Ifj^aiB^lJ^^^B (ABI DNA sequenc 

e r 3 10) T-?SI&L./Co ^^t^ro^^;^^ K^:^^?' 
— ;5^bCTBh 1-3 S E KD E L^a;<7ir 5/ bSri^o 
T-DNA®i|c±:f*S:H i n d I I I -E c o R I T*^ 
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9 tab, «%5I^^^';?-P B I 1 2 IWH i n d I I 
I-Ec oRl77^/l^ht?^iV^X.XpB 112 1 
-CTBh 1-3 SEKDEL^f^Sibfc (1214) o w 
l*x CTBroTWCB amH I *5J: 
O^S p e I If'T h5r=tb, ^inh(Ommmm-^^ hicf^ 
Jfeite^^^fA-rsirCTB C 

1 0 0 5 81 2fctJ:a*lSi;je'>f /^:^E glycopr 

o t e i naeT-<75^ftSr'J'-Y>'U;^CORNAy/ Ad-e, 

RT-PCRfelcio-CiS^iUfCo -^rc^c DNA5rSt- 
UT. Jtei^<7?3 ' fii|K)«i)3 0% (E glycopr 
o t e i nWT5 y^3S«3 0 0»*^e>. T5/lKa» 
3 7 7#*t:' (CI) , T5/®?^S3 9 9#4T- (C 
2) . T$ y^«S4 2 6#*-t? (C3) ) ^BamH 
I -S p e I htC^AU-C, CTB- JEVESk-g- 
ae^^m^b (pB I 1 2 1-CTB- JE) (H 
5) . itao J: ^1 (CDNA sequencer 5rfeffl 
LT, g4-g-ae^^K>mi«Si2^j^?fS^b. CTBirJE 

[0 0 5 9] |g3~5?r#RSUT. ■(^ML-fcp 

B I 1 2 1-CTB- J ElCOV^TIftBJ-rSo pBIl 

2 1 -CTB- J EWT-DNAtSWi, RBirLBlC 
^*ixfc®«X-KT«*eiF-«r^tf (RBi:LB»'3:, r 

N ACO = f-5r»A-r ■5^li::^W:Xi^ci£«Sa^J^lS'e*> 
5) , 

[0 0 6 01 1. b7>';^-:^3i=3'^'W!^lc^^#iSC 

-ifA'fE^ (NPT-I I) W^-p'tyY (NOST'd 

[0 0 6 1] 2. CTB- J E^^;*ir-y b (eCa 
MV 3 5 S:/D^-^-*, TEV5' iffill?^ Vx-N>'f- 
— ^^**. &o:vSP3' 5^— ) Sr-^tfo 
t S E KDE L''hJ3a^!^^@v^^-:>-/K^ 

M*'l^S*f^t^'^^'''^^E- g lycoprotein 
SrCTB-t ^'v'^tSi i n f r a m e J; 9 

ffAUfc::tt-i9. CTB^'V^^^' tE;? W^^'lit 

mi^x.^5'^'^^^*5g«$tV?> £ E-glycop 
r o t e i nWiSC^^l-SEKDEL/hfla^agv'^ 
■^-/W5r*S-a- Ufco CTB«^N* 

^K|-±. CTBae^**ro'bcOT-fc'5. ^'^Al^tt® 

[006 21 * e C aMV 3 5 S7°n^— : T'n^ 

(DCaMV35SJ;9 ticmffi^S&^ii^igl/V 
[0 0 6 31 * *TEV 5 ' a»?3:>'/^>'•t^— : = 



[0 0 6 41 Tif'a^<{;=r^) l^A'^-fiOp B I 1 2 1 - C 
TB - J Eite^c^WA 

CTB - J EVEIB-a-3te^5r^i"^^"^'<"^y 

— (pBI121-CTB-JE) ^Agrobact 
e r i um tumefaciens LBA4404 
tCiU'^' hnjjf U— v'a i^fe-es^ALfco 5t€T-WACi 
B i o Ra d(Dv^-V/^V^f— ^^fflUT. :*Cfli 
®--(DjteT-^Ai:(sl— W'T'a b^/W-etfofco 
iCIi, 2. 5kV, 25»iF. 2 OOQ^C*J^^T. »!)3 
On%/ (I \(r>YiUK^l n \ (jJS)3 0 n g WDNA) 

[0 0 6 51 ite^^A^n^r^^n^^^'T^y 

•:^-=?•>r->v (5 0Mg/'ml) {cJ;o-Cil^L. :/7:^ 

[0 0 6 6] fm^mr^'n/^^'xy l^Al^lfiJfE-rSil! 
Ti/n/^^'T^y >>ASrYEB^JR ( y 7 r Vlfi'V 5 O 

^^^^^ttfflJK (5 OmM Tri s-CK 1 mM E 
DTA. lOOmM NaCl) Srffiffl UTJ!^T<^ i 5 

[0 0 6 7] 1. ?F^Wte^T:^'tiy-^^y^!; ^7i^ 1 

AtCO# 8/il(Ophenylmethyl sul fo 

nylfluoride (PM S F) *5 it^ 8 0 m 1 <^ 

lysozyme (10m g/ml) Sr^^PUT^ 20 

[0 0 6 81 2. T^n/^^^T^y T>i^ 1 r/^AtCO^ 
4mg(^deoxychoic acid Sr^JP L'T> 
3 7°CT-f >'^^^— bo 

[0 0 6 91 3. 9-Yir-h^Sif6if5{-^cfofci::i 
Ti/t3y'<:^xy 1 ^^^^AtCO#DNa c e I 
(Img/ml) SrSsJPLX. 3 O^i^ra^taX-f 

[0 0 7 01 4. (4 0 000 gmS) OiS>t 

[0 0 7 11 m^^m^^r^xi^^^y'^) ^J>.^^(DC 
TB - J ESl'g^^>'/^^K:65CTBcoS^^*:XfoSGM 
1 ;^ ^ ^ y :^ K 6 ^tt^e^^ft ttSr^* o T V ^ 5 
i:Sr?IIIS-r5fc*t-s GM 1 -E L I S AS:£^T<^^® 

[0 0 7 2] 1. -x->f i^n^-f — h5:mo n 
osialoganglioside — CM 1 (S i g 
ma G-7 6 4 1). 1 0 0 1 / ( 3 . On 



(8) 
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g/ml :y:7 (1 5mM Na2CO 

3. 35mM NaHCOS) . PH9. 6) lCj:94 

Jo I ^ X — 8fe - 7" -O' o 
[0 0 7 3] 2. >^U— hSrPBST [p h o s p h 
ate buffered saline (PBS). 
0. 05% Twe e n-2 0] T*gti%U. iro-^v^lk 
«T/W>^^:/ (BSA) "^3 7t:tC*3V>T2B#ra:/^ 5^ 

[0 0 7 4] 3. ?i?Ke^ri/a/<>:'xy ^7i^ftti3^K 
Sr^^pgtc PBS T'#«^ 100m 1 / ^> ^/UT*-ife 

[00 7 51 4. CTBifcilJ EVCOE^^' 
Sr^^Ha-r^-jSfcfei^* (1 0 0 0;?)-^5 0 0 Ofg^&W Sr 

[0 0 7 61 5. T/\^:tfV^-:^yT^—^'^>^y^ 
y-K7)Z.2fe^l$ (IOOm 5:^JPUT. 
3 7^lCjQl^X 1^FbM>=3s.^-<- ho ^i^^Xgfe^o 

[00 7 71 6. T/U* y 3}xx^7r^-i^£® (10 

om Sr^ijpux. ^t^tc:^l^-c2 o^^ra^i 

fe^ii-^c^. O. D. 4 1 5 nm-eSO^So 

[0 0 7 81 7. hn-zUt LTCTB>?>^>^^'i5' 

® (S i gma) SrffifflUT. 1fifel*5R(7)C T BBs-^^ 

[0 0 7 9] 



6CTB - J EVEBl^^W>:^^KS:«^l-Xl^?>r t 
[0 0 8 01 2. T^^^<i^'r]) '>J>^^^(OWi'^^l^y< 

[0 0 8 1] 

^/U-htLX. SP. S*> teK<0 3/U-h;!>^?>1t 
iii[Hlotf4ia^feSUfCo *«i^^feS:^^b iSfm^mtc 

1 0fSJeJL±-cy7 5/i5^ISj5S^j«t-^»^S:4'¥DSt«c|l^ 
[0 0 8 21 

[0 0 8 31 il-^^ W^*^®{i*fe^S4-(cioX. 



i^-^ O w C I*- a- X V ^1 /*^^>'r=fiJ v- ✓ 



:it;4S^Bg-Cfo^ («1) c 
[00 8 4] 



h 


ELISA No.positive/mice (OD) 




CTB-JE 






3/5 
(0.465) 


0/5 
(0.024) 


4/5 




5/5 
(0.486) 


0/5 
(0.069) 


1/5 




5/5 
(2.430) 


5/5 
(0.576) 


1/5 



3. {7^-y<r>mSk1StWi^3^i>t''< /^y^'¥^^ 

[00 8 51 

10 0 8 61 ite^^feiffi/i'- h(0^*€rli'~^?>fc>i>t-> ^ 



S A J; o TSi^fiE 1 4'fPfetf!^ffiSrll'<fc. 
[00 8 71 Sfe* 

b ojfj-e-J- J; t) E L I s Attflsfiffi b *fpfei{*fiifitca: L- 
v^±#AS5t^$ixfc (^2) o 
[0 0 8 81 
[«2l 
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fitJ^ (ns) 


ELISA 
No.po Sill ve/ mice v.*-'*^/ 








3/5 (0.198) 


5/5 (624) 




V'f'^^' (384ng) 


5/5(1.123) 


5/5 (2.154) 



[008 9] f^mSi^^^- hroSb*^^ K^ft^ic^t) 

^^^^l7^''9=•>'ft (i s 4 n g) irtbtsj-rst, Ji-s-^^' 

^ :^<o^ -C ^5 iii^ 3 fg»w !7 j!' f - >'d5£>5-e *) S w i 



fc {«3) o 
[00 9 0] 
[«3] 









(ng) 


1,200 


400 


134* 


45 


15 


ELISA 


0/4 


0/4 


0/4 


0/4 


0/4 




0/4 


0/4 


0/4 


0/4 


0/4 






1,200 


400 


134* 


45 


15 


4/4 


3/4 


0/4 


0/4 


0/4 


4/4 


4/4 


1/4 


1/4 


0/4 



4, Vy>':^i^=^=^y^ ^''^^^^^^^^'^^'^^^ 



1 0 0 9 1 1 ^-fe 
mmi^tcyUi-V-^^^^-pB I 121-CTB-J 

a-Cfc^T^a/^^X y ^7i>.(Agrobacteri 
um tume fac iens) ^fflA't'^o p B I 1 
2 1-CTBhi-3 SEKDELSr®f*rtt-^foT:/ 
a/<^xy C'^*!^ >'r Vfc'v'V (50ng/ml) . 

H^>^h-7-r v'V (lOO/ig/ml) . :^i"^-<iy 
V (5 0/i g/ml) ?r-^tpYEBl§«!l (1 Ihtc^ : 
Beef Extract Sg.Bacto yea 
St extract Ig, Sucrose 5g. 
Bacto Ager 9g. pH7. 3)T'30 

Tirhv^yvrfv (3 7 0/iM) ^^ifSSMUfc 
MSOtt^^S (Ipack/l MS salts. 
3. 0% sucrose^ 1XB5 vitamin 
s.pHS. 8)tC109-10l0bacteria 



Ifll^T. 2;tr0ft5if^ma?rfoJt. Rf ^-e 3 0 rpl^tat- 
1) . NAA (lOOMg/ml) . :J^7:7;^7:/ (3 

0 0/ig/mi) i:^t?Msmm^m\c^vm^fco ^-^ 

[0 0 9 21 ff^gft^^^^<3 0<»«f 
;t7 V :/ittt <£r Tj^-f-^ ^< ^ y y D N A ffi 

CTBfflig?r^^6^^-it*ii~5:/^^-^— 
Ba?iJSr«fflLTPCRit*i (ft^Ol- 9 4rT* 3 

94t:-e45#. 5 5t:-ei$>. 7 2t:Ti^5'?r3 of- 

*m{C7 2X:t1 05» 5:tTl\ >57>'<^;65ff$a 

m^^tix\^^^::it^mmi.tco mwB^^tix\^^^^ 
y<^n. UT(om^x^^'}^>y<^^ih^<yyr- (2 

0 OmM Tr i s-CU pH8. 0. 10 OmM 
NaCK 4 0 OmM Sucrose, lOmM E 
DTA, 14mM 2 — m e r c a p t o e t h a n o 

1 , 1 mM phenylmethyl sul fony 
1 fluoride, 0. 05% Twe e n-2 
0) i:m^^X. Am\i<D±^>y<^m:m{.tio 
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[0 0 9 3] 1. I g(ommm i^^<^<o^'^> ^^-^ 

10 0 9 41 2. Jl^^v^i^-bSrl 7 00 0Xg, 

[0 0 9 5] 3. ±»Sr[EliRUT. ho-M^'L^o 
[0 0 9 6] 4. ±mi:i'>^<^nTy±^\C^mi' 
So ro^^ WN'^Sdl 0--2 0 /i n-o#*;j5 0-- 
10 0m gl-^c^So 

[0 0 9 7] ^>/>'i?'ttda«4r^fflUT. CTB-JE 
gi^^ K;«|5 C T B (DS^flct?fo5 GM 1 ;«f y 

Sfci^^lC. GMl-EL I SA5:ie;Tc^SffiT*tTofCo 
[0 0 9 8] 1. -N'^f^n^-t'^ — T'U—h^mo n 
osialoganglioside — GM 1 (S i g 
ma G-7641). 100//l/'>^/^'(3. Oju 
g/ml (15mM Na2CO 

3, 35mM NaHC03) . PH9. 6) lCj:*9. 

[0 09 9] 2. ru--b^PBST [p h o s p h 
ate buffered saline (PBS)^ 
0. 05% Tween-20] X^^r^L. l%'j7iXJfl 

mr/i^y^>' (BSA) vS 7''Cic46-v^T2^rB"^ 

[0 10 0] 3. ff^^temr^n/^^xy e^AtttaJK 

5:^S:|5gt-PB SX*#IRL. 1 0 0 /i 1 /"^^./UT^-lfe 

[0 10 1] 4. CTB^/cJ^ J EVOE^>'/^°^K 
^rmi^-rS-^fefttft ( 1 0 0 Od^b 5 0 0 ois^m ^ 



[0 10 2] 5. y If . =F>v^zr 

hc^HiJ^ttf* (10 0/z iZ-^ic/u) SrS5;(JDtT, 

3 7t:lciol^TlNSpra-<>^=^^^-^o J^^^xacj^o 

[0 1.0 3] 6. T/i-;5?7 !J7}^:^<.7r ^-i^SK (i 0 
Om 1 >lr^SPbT. gM(cioV>T2 O^J-Pb^^ 

fe^ity^^. O. D. 4 15nmXa"J^o 

[0 10 41 7. sVhn-zWi: UTCTB^ 

S (S i gma) Sr^fflUT. ffifelft^KO C T Bfit^^^ 

[01051 

r:i<7)||lcS5tE-t-5i^7K^t4^ v/^^Ki gt-o#. 2- 
1 2 M g(OJfl^;iCTB- J Effi^>5^ WN^iJ^H^isa^^ 
i^TV^6wi:;^|^5S^^$i^fc (116) o 
[0 10 6] 

X#5o -r^^t)*), =11^7 h^i>':^B^^>^^^iJ^Ki:<?5 

^t^^mW}^±m^Jt^mx^ ^ h<^xh y) . r^-<5 !7 

[0 10 7] 

[ia?ij«i 



SEQUENCE LISTING 

<110> The transgenic plant that contain the gene coding a japanese ence 
phalitis virus vaccines. 

<120> The president of Uneversity of Ryukyu 
<130> A0001001463 
<160> 8 

<170> Patentin version 3. 1 

<210> 1 

<211> 29 

<212> DNA 

<213> Primer 

<400> 1 

gcgccatggt taaattaaaa tttggtgtt 29 

<210> 2 

<211> 90 

<212> DNA 

<213> Primer 

<400> 2 



cgcgagctct taaagttcat ccttttcgga tcctggacta gtaggggtac cgggcccggg 



60 
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tccatttgcc atactaattg cggcaatcgc 90 

<210> 3 

<211> 27 

<212> DNA 

<213> Primer 

<400> 3 

gcgggatcca cctatggcat gtgcaca 27 

<210> 4 

<211> 27 

<212> DNA 

<213> Primer 

<400> 4 

gcgactagtt ccgaaggggg gttccat 27 

<210> 5 

<211> 27. 

<212> DNA 

<213> Primer 

<400> 5 

gcgactagta gctttatgcc aatggtg 27 

<210> 6 

<211> 27 

<2i2> DNA 

<213> Primer 

<400> 6 

gcgactagtc ccttgtgtga tccaaga 27 

<210> 7 

<211> 29 

<212> DNA 

<213> Primer 

<400> 7 

gcgccatggt taaattaaaa tttggtgtt 29 

<210> 8 

<211> 90 

<212> DNA 

<213> Primer 

<400> 8 

cgcgagctct taaagttcat ccttttcgga tcctggacta gtaggg:gtac cgggcccggg 60 
tccatttgcc atactaattg cggcaatcgc 



90 



mm(Om^^J:nm] ein) (JEV) t<Dm'^^^^^<^W^^is^^^%^ 

imi] CTB- J ESl^^ W>^KC>/Sffl^J4r^-r -<^^-. pBI121-CTBhi-3SEKDEL 

[13 2] BMm^^^^^E^ lycoprotein IHlSl^'U^ h^iy^Sm^ l^^^^ W (CTB) 0* 

(om^iif^&'k^i-m^mo mi^^^/^^^f^^>'^^^w: (e giycoprot 

[ma] ^^>^:/B0^w^•^K (CTB) t(0 ein) (JEV) t(Dmi'^^l^y<i^W^^t?^<'<i'V 

jSt-g^^^-^N'^KSr-^tP^m^^^-. PIBT2 10. pB I 1 2 1-CTB- J ESr^-r^S; 

1-CTBh 1-3 SEKDEL^^-rtl^Elo 

m4] V^'ylyBm^l^^<^% (CTB) 0* [Del >5^/^3ic^bMt?>CTB- j Ei4'e^^>^/^^^Kco 

m^^^ /^^^i^^^^^^-^^W (E giycoprot 5ia*S::^i"llio 
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[1^1] 



1112] 

H:*:Ba3fe't»-1';U^E glycoprotein(Dlt'l'i 



iftfi^f^A 




i«i fna NS3 imt ua 




[|g|3] 

pIBT2i 0* l-CTBb,.3-SEKDELCDfl||| 

BainHl/Sp«I 
Ncol I SacT 

PCR iaa \c 1 



A1 
A2 
A3 
B1 
B2 
B3 
CI 
C2 
CO 



^ RT-PCR 

IH 40ZCaft) 
452 
515 

H 37B 

B 7B 
B B9 

152 



V ii$i$3KfcE glycoprotein 



[11141 

pBn2 l-CTBh,.3-SEKDEL(DlfiS 




pIBT2l0.1-CTBh,^-SEKPEL 



[1115] 

pBI 1 21 .CTB-JE(D 



Ned 



BamHI/Spel 



[1^6] 

IS r 




BamH] 



^CTb| )M: 



Hinge =GPGP 









Hinge 












Hinge 










Hinge 




Hinge 





Ijlll 



C #1 #2 #3 #4 #6 
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(72)^§8# it m\ 

3c«t!l:0< m«if^4 -415- 1 

?>f»*l»il5«rtTl-S:H«BT4 -58 



n>m^mmin'^mm^«T i -iso- 9 

(72)l6lfl# -fi[5 

:«:Sfi5=Pf^ffl E-#»ri7- ? -eoi 

F^— A(##) 2B030 CA15 CA17 CA19 

4B024 AAOl AA07 BA32 BA38 CA04 
CA07 DAOl EA02 EA04 GAll 
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